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Abstract
Objective-To measure antibody titres to cardiac, nuclear, and streptococcal antigens in different groups ofrheumatic fever (n = 60) and control subjects (n = 80) with the aim of identifying cross reactive antigens ofpotential laboratory diagnostic value.
Methods-Enzyme linked immunosorbent assays (ELISA), immunocytochemical, and electrophoretic techniques were used to measure titres of antibodies to a variety of cardiac, nuclear, and streptococcal antigens in seven groups comprising patients with rheumatic fever and control subjects. Results-Increased concentrations of antibodies to several streptococcal and cardiac antigens, in addition to increased IgA and IgG levels, were noted in sera from patients with acute rheumatic fever and chronic rheumatic heart disease. Autoantibodies to nuclear antigens were evident in three rheumatic fever sera. Conclusion-Although we were unable to identify any unique cross reactivity between cardiac and streptococcal antigens, these results demonstrate that there is an exaggerated humoral response to several cardiac, nuclear The pathogenic significance of these heart autoantibodies is difficult to establish because of the occurrence of physiological autoantibodies directed against a range of conserved self antigens, including cytoskeletal proteins such as actin and myosin.8 A variety of autoantibody reactivities have been reported in rheumatic fever and this response may be consistent with either a hyperactivation of B cells or an underlying specific antigen driven cross reaction.9 10 Currently, the diagnosis of rheumatic fever is based upon the Jones Criteria (revised by the American Heart Association, 1984"). Clinical diagnosis based upon these criteria can be quite difficult and the establishment of a laboratory based diagnostic assay might therefore facilitate diagnosis. Besides attempting to understand the nature of the cross reaction(s) implicated in rheumatic fever, we aimed therefore to determine whether any set(s) of the antigens currently implicated in rheumatic fever might be of value in the establishment of such an assay.
Patients and methods
We examined the sera of seven groups of 20 subjects each. The seven groupings comprised three groups of 'rheumatic fever sera': acute rheumatic fever (ARF) (mean age 9-1 (SD 3-6) years), children with chronic rheumatic heart disease (CRHDc) (mean age 11-7 (3 2) years), and adults with chronic rheumatic heart disease (CRHDa) (mean age 38-2 (9 7) years); two groups with other diseases: acute glomerulonephritis (AGN) (mean age 7-1 (3-6) years) and ischaemic heart disease (IHD) (mean age 56-0 (8.8) years); and two control groups: child control (mean age 10-2 (2 7) years) and adult control (mean age 34-5 (5-6) years).
Patients with rheumatic fever were examined and samples were obtained at Red Cross War Memorial Hospital and Groote Schuur Hospital in Cape Town. The diagnosis of rheumatic fever was made according to the revised Jones Criteria (American Heart Association, 1984"). All ARF patients had carditis according to the usual clinical criteria.
CRHD patients had a history of rheumatic fever with heart valve disease, had undergone no cardiac surgery, and had no medication other than penicillin prophylaxis, anticardiac failure therapy, or both. AGN and IHD patients had classical clinical symptoms of these diseases, but none had any history of rheumatic heart disease. Adult and child control subjects had no history of rheumatic fever, a clinically normal heart, no disease which might affect the immune system, and were not taking any medications at the time of the study.
IMMUNOCYTOCHEMISTRY AND IMMUNOFLUORESCENCE: HEART ANTIBODIES
Paraffin sections of normal human heart obtained at surgery were incubated with rheumatic fever and control sera (1:50 dilution) and specific binding was detected with a biotin-streptavidin-peroxidase system. Each serum was tested three times and scored by a blinded observer on a scale of increasing visual intensity from 1 to 4. Immunofluorescence staining of sera against frozen human heart tissue sections was performed as described by Zabriskie and Antibodies to heart, myosin, actin, and phosphorylase b were determined by coating polyvinyl chloride microtitration plates overnight at optimal concentrations of the antigens in bicarbonate buffer pH 9-8, and detecting specific binding using a peroxidase conjugated IgG second antibody system.
OTHER ANTIBODIES
Antibodies to the following antigens were measured essentially as described in the given references: type II collagen,'2 cardiolipin, ' HEART ANTIBODIES Figure 1 illustrates a trend of higher reactivity towards certain cardiac antigens among the rheumatic fever groups of sera, especially in the CRHDa and ARF groups. However, some of the control groups clearly also contained antibodies to some of these antigens; for example AGN sera bound actin. Autoantibodies to type II collagen and cardiolipin were not increased in rheumatic fever sera. Immunoperoxidase staining of human heart sections showed that 80% of rheumatic fever sera and 25-65% of CRHD sera stained positively at intensities of 2+ and greater (results not shown).
and streptococcal antibodies against certain antigens were increased in the rheumatic fever groups, but also in some control groups of sera and were thus not unique to rheumatic fever sera. The latter appeared, however, to have significantly increased levels of antibody to a greater number of streptococcal and cardiac antigens, in addition to greater concentrations of IgA and IgG, indicating that the humoral response may be somewhat exaggerated in rheumatic fever. These results confirm findings of previous investigators that sera of ARF patients contain antibodies to heart tissue and to certain streptococcal antigens.' 15 2) and to Ml, M3, and M24 (not shown) indicated a trend of increased binding in the ARF and CRHD groups of sera. A similar trend was seen in the binding to the heart antigens ( fig 1) . ARF patients exhibited increased levels of antibody to streptolysin 0 and DNAse B antigens but, unexpectedly, the control groups and IHD group also showed some binding to these antigens.
Discussion
The results do not demonstrate any obvious single set of antibodies to cardiac tissue and streptococcal antigens underlying a cross reaction between the antigens. Autoantibodies Some recent investigations have focused on the role of streptococcal proteins as superantigens involved in rheumatic fever. '6 Other research also supports a role for cell mediated immunity in the pathogenesis of rheumatic fever, and it is thus probable that both arms of the immune system are involved. In this study, however, we have focused on only the humoral response by attempting to define antigen(s) peculiarly reactive with rheumatic fever sera. Although patients with rheumatic fever demonstrate increased levels of antibodies to a variety of cardiac, nuclear, and streptococcal antigens, solid phase antibody binding techniques are not sufficiently discriminatory for the evaluation of cross reactivity in this disease. We could demonstrate no unique set of cross reactive antigens, but our results do not exclude the possibility of a cross reactive epitope underlying the pathogenesis of the disease. Finer analyses may provide evidence of an epitope shared between cardiac and streptococcal antigens.
